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Fluorocarbon Seal Replaces Metal Piston Ring in Low Density Gas Environment 
OPPOSED PISTON FOR TWO-STAGE COMPRESSOR
(USED WITH OSCILLATING DRIVE MECHANISM) 
The problem: 
The compression of low density gases requires a 
closely conforming piston-cylinder configuration. 
Metal piston rings allowed excessive leakage through 
the ring gaps as well as leakage loss at bottom dead 
center (BDC) when the piston ring moved from one 
side of its groove to the other. 
The solution: 
A reinforced fluorocarbon cupseal for the piston 
which eliminates the requirement for rings and pro-
vides an integral lip-type seal. 
How it's done: 
A thread is machined on the ends of the under-
sized stainless steel piston and oversized fluorocarbon 
caps are screwed onto the piston and bonded in place 
with epoxy. The cupseal is then machined to the con-
figuration shown. A lip on the leading edge of the 
piston forms a seal with the cylinder. A stainless steel 
serrated disk spring preloads the lip to improve seal-
ing during the low pressure portion of the compres-
sion cycle.
Notes: 
The reinforced fluorocarbon seal performed better 
than piston rings for the following reasons: The 
thin sealing lip was sufficiently flexible to conform 
to the cylinder bore during changing conditions; no 
ring gap leakage losses; no leakage loss at BDC 
when a piston ring must move from one side of its 
groove to the other; no leakage loss from a ring 
sticking down in its groove; no high friction loss 
as is encountered when a ring is sufficiently spring 
loaded with an expander ring to prevent it from 
sticking in its groove. 
The dimensional accommodation through the 
large temperature range in the course of compres-
sion was excellent since the rings were an integral 
part of the piston and could not shrink into, ex-
pand out of, or stick to a ring groove. 
The fluorocarbon seal may be used as cryogenic 
compressor piston seals (especially compressors for 
H2 or He).
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